Glucose appears to enhance the survival of Schistosoma mansoni cercariae in aquarium water or artificial spring water (ASW), although detailed experiments on this topic are not available (Smyth, 1966; Sturrock, 1993) . A recent study (Fried et al., 1998) showed that exogenous glucose enhanced the survival of Echinostoma trivolis cercariae in ASW.
post-emergence as described in Fried et al. (2001) . Based on the preliminary qualitative experiments on large numbers of cercariae, the quantitative experiment reported below was done.
Freshly emerged cercariae (1hr old) were placed 10 per well in 0.5 ml of ASW or 1% ASWG in a multiwell chamber. A total of 12 wells was used for cercariae maintained in 1% ASWG and an additional 12 wells were used for cercariae maintained in ASW. The multiwell chamber was maintained at 23 to 24°C for 72hr. The number of live cercariae was determined at 12hr intervals up to 72hr post-cercarial emergence. Live cercariae showed vibratory body and tail movements or reacted to probing with a needle.
The results of the quantitative experiments are seen in Fig. 1 . There was a significant increase in cercarial survival in 1% ASWG at both 36 and 48hr post-cercarial emergence compared to cercariae maintained in ASW (one way ANOVA, P < 0.05).
Histochemical observations were made on neutral lipid using Oil Red O (ORO) staining on whole cercariae as described in Fried et al. (1998) . Freshly emerged cercariae (1hr old) or those maintained in 1% ASWG for 24hr and some maintained in 1% ASWG for 48hr were fixed in cold 10% neutral buffered formalin, stained in ORO, and mounted in glycerin jelly.
Observations were made on 25 to 50 cercariae maintained under the conditions described above.
Histochemical whole mount observations were also made on glycogen based on similar numbers of cercariae described above. The procedure used was that of periodic-acid Schiff (PAS) on whole cercariae fixed in absolute ethanol-formalin (9:1). Control cercariae were treated in 1% malt diastase prior to PAS treatment as described in Fried et al. (1998) .
Histochemical ORO staining showed that more than 50% of the freshly emerged cercariae did not contain lipid droplets. The remaining fresh cercariae each showed less than 25 small ORO positive droplets (< 1 µm diameter) in the tail stem and furcae. These droplets may reflect lipid byproducts resulting from carbohydrate metabolism. Our observations were similar to what was seen in fresh cercariae of the avian schistosome Ornithobilharzia canaliculata (see Fig. 1 in Fried and McFalls, 1975) . Cercariae aged for 24hr in ASW or for 24 and 48hr in ASWG showed variable results. Approximately 50% of these cercariae were ORO negative but the remaining cercariae aged with or without glucose showed a large number of droplets (between 25 and 100), about 0.5 to 10 µm in diameter in the tail stem and furcae. Cercariae that were lipid positive looked similar to what -56- Fig. 1 . Mean percent survival ± SE of Schistosoma mansoni cercariae aged in artificial spring water (shaded) versus artificial spring water plus 1% glucose (unshaded) for 12 to 48 hr post-cercarial emergence. Asterisk indicates a significant (P < 0.05) enhancement in survival at 36 and 48 hr of cercariae maintained in the glucose solution.
was seen in Fig. 2 of Fried and McFalls (1975) for aged cercariae of O. canaliculata.
The histochemical reactions of cercariae prepared in PAS were very consistent. Freshly emerged cercariae showed PAS positive reactions in the body and tail and diastase eliminated the reaction in the tail and furcae and in the parenchyma between the tegument and cercarial glands in the body. Most cercariae aged for 24 and 48hr with or without glucose showed reduced or nil reactivity to PAS in the tail stem and furcae. The reaction was less consistent in the body, but some loss of reactivity in the parenchyma was noted.
Fifteen 6-wk-old male mice (FVBN202 strain) each weighing about 20 g were individually exposed for 1 hr by the percutaneous tail method (Lewis, 1998) to 60 cercariae. These mice are transgenic for the rat neu gene, and spontaneously develop mammary carcinomas between 6 and 7 months of age (Kurt et al., 2000) ; they have not been used previously in schistosomiasis research. Five mice each received freshly emerged cercariae (1hr old); another five each received cercariae maintained for 24hr in ASW and five others each received cercariae maintained in 1% ASWG for 24 hr. All mice were necropsied at 6 wk post-infection (p.i.) following light ether anesthetization and cervical dislocation. Adult schistosomes were recovered by dissection mainly in pairs from the mesenteric veins. Some worms were also recovered via liver washing. The results of this experiment are shown in Table 1 . Almost twice as many worms were recovered from mice exposed to cercariae maintained in 1% ASWG for 24hr compared to mice exposed to the freshly emerged cercariae. However, there was no significant difference in worm recoveries between any of the groups (P > 0.05).
In conclusion, glucose enhanced the survival of S. mansoni cercariae maintained in artificial spring water. Some accumulation of neutral lipid occurred in cercariae aged in artificial spring water with or without glucose. Glycogen was found mainly in the cercarial tail. By 24hr post-emergence, cercariae maintained in artificial spring water with glucose showed no histochemical evidence that glycogen was resynthesized. Cercariae maintained in artificial spring water with glucose for 24hr were capable of infecting mice with increased worm recovery. 
